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Aim/objectives: The study aimed to validate the Rose Angina Questionnaire (RAQ) to detect
coronary heart disease (CHD) by comparing with cardiologists’ diagnoses in Bangladesh.
Methods: Patients aged 40e75 years attending to two cardiac hospitals were diagnosed as
either CHD positive or CHD negative by cardiologists. The RAQ was used to reclassify them
into CHD positive [RAQ] and CHD negative [RAQ].
Findings: There were 302 CHD positive [cardiologists] and 302 CHD negative [cardiologists]
individuals. The RAQ reclassified 194 individuals as CHD positive [RAQ] and 409 indi-
viduals as CHD negative [RAQ]. Therefore, the RAQ had 53% sensitivity and 89% speci-
ficity. There was no difference in sensitivity and specificity during subgroup analyzes by
age and gender; the sensitivity was higher among people from lower socio-economic
status.
Conclusion: The RAQ, having moderate sensitivity but high specificity to detect CHD, can be
used to screen individuals at risk of CHD in large-scale epidemiological surveys.
Copyright ª 2012, Cardiological Society of India. All rights reserved.1. Introduction Rose suggested that the sensitivity and specificity of theThe Rose Angina Questionnaire (RAQ) was developed in 1962
to detect ischemic heart pain (angina pectoris and myocar-
dial infarction) for epidemiological field-surveys.1 Since
then, the RAQ has been used in many countries to detect
coronary heart disease (CHD) in epidemiological research.fax: þ61 3 9663 1974.
(M.A. Rahman).
2012, Cardiological Sociequestionnaire may vary between countries.2 Since then,
many studies have been conducted to validate the RAQ. The
chosen gold standard varied from research to research and
included clinicians’ diagnoses,3 electrocardiogram (ECG)
changes,4 thallium scintigraphy,5 coronary calcification,6
and angiographic changes.7 Depending on the goldty of India. All rights reserved.
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specificity of the RAQ, but generally there has been high
specificity (80e95%) but variable sensitivity (19e83%).8 The
RAQ was developed originally based on responses from men
only.1 Since then a number of studies have been conducted
including both genders,9,10 and have suggested that the RAQ
is suitable to use for women as well.
In the original RAQ, angina pectoris was indicated by
responses to seven questions and possible myocardial
infarction was indicated by response to a single question.1
Rose defined angina pectoris1 as, “a chest pain or discom-
fort with these characteristics: (a) the site must include
either the sternum (any level) or the left arm and left
anterior chest (defined as the anterior chest wall between
the levels of clavicle and lower end of sternum), (b) it must
be provoked by either hurrying or walking uphill (or by
walking on the level, for those who never attempt more), (c)
when it occurs on walking it must make the subject either
stop or slacken pace, unless nitroglycerin is taken, (d) it
must disappear on a majority of occasions in 10 min or less
from the time when the subject stands still.” Possible
myocardial infarction1 was defined as, “one or more attacks
of severe pain across the front of the chest lasting for
30 min or longer.” The RAQ has been modified in various
subsequent studies. For example, by altering the number of
questions,11 specifying a time-period,3 or through trans-
lation to another language.8 For example, Fischbacher et al
undertook a study of UK residents and translated the RAQ
into Hindi, Punjabi, Urdu, and Bengali.8 Other researchers
have translated into Arabic,12 Thai,13 Bahasa Melayu,14 and
Farsi.15
A number of population-based studies in India used RAQ to
detect CHD.16e18 However, studies validating the RAQ to
detect CHD among South-Asian populations are very limited.
Fischbacher et al showed that the sensitivity of the RAQ to
categorize definite angina compared to physicians’ diagnoses
was 21% among South-Asian people (Indian, Bangladeshi,
Pakistani) in UK, whereas it was 37% for people of European
descent.8 Sensitivity and interpretation of chest pain may
differ depending on culture, education, and socio-economic
status (SES).8 Richards et al reported that people from lower
SES had greater perceived vulnerability of chest pain19 and
they had more Rose angina with high grade compared to
affluent people.20 Therefore, it is presumed that the responses
to the RAQ will differ between Western countries and South-
Asian countries.
South-Asian people have an early onset of CHD and die
prematurely compared to other Caucasians.21 Bangladesh,
a developing country from South-Asia, also has a huge
burden of CHD. Although prevalence of CHD is 3% in
Bangladesh,22 cardiovascular diseases are estimated to
account for 27% of all deaths there.23 Therefore, screening
people at risk of CHD is important to allow early interven-
tion. Specifically for resource-poor settings, the tool to
detect CHD should be standardized, sensitive, specific as
well as low in cost. Hence, the RAQ can be a useful tool to
detect CHD in epidemiological studies in Bangladesh.
However, studies validating the RAQ in Bangladesh are
lacking. Although Bangladeshi participants were included
in the previous study of Fischbacher et al,8 all subjects wereresidents of the UK. Responses from native Bangladeshis
may differ due to the very different socio-cultural setting.
In addition, this is the only published example thus far,
where the RAQ was translated into Bangladeshi language.
Within the context of potential influence of socio-cultural
factors, and as there are reports about varying RAQ
performance amongst different population groups, further
studies are recommended to establish cross-cultural val-
idity of the RAQ.8 The aim of this study was to determine
the utility of the RAQ to detect CHD among Bangladeshi
adults, by comparing RAQ categorization with diagnosis by
a cardiologist.2. Methods
2.1. Study settings
This study was a component of a large caseecontrol study
that explored the association between incident CHD and use
of smokeless tobacco products among non-smoking Bangla-
deshi adults.24 It was conducted during JanuaryeJuly 2010 in
Dhaka, Bangladesh and provided the opportunity to validate
the RAQ in Bangladesh. Data was collected through structured
interviews by trained research assistants. The research
assistants read out the questions and recorded the answers on
the standardized data capture sheets. Patients were recruited
from the National Institute of Cardiovascular Diseases
(NICVD) and the National Heart Foundation Hospital and
Research Institute (NHFH&RI), Dhaka. Ethics approval was
granted by the University of Adelaide Human Research Ethics
Committee, Australia (H-117-2009) and the local ethics
committee of Bangladesh Medical Research Council,
Bangladesh (BMRC/NREC/2007-2010/125). Informed written
consent was taken from each participant in the prescribed
consent form in presence of a witness. If any participant was
not literate enough to provide a signature, verbal informed
consent in presence of a witness was obtained in those
circumstances.
2.2. Study participants
Inclusion criteria were: age 40e75 years, non-smoker, resi-
dence within Dhaka City Corporation areas, and well enough
to undertake a 20 min interview. Non-smokers were defined
as either never smokers or ex-smokers who stopped smoking
at least 10 years ago and who did not even smoke a single puff
within that period.
2.2.1. CHD positive [cardiologists] individuals
These patients were admitted to cardiac inpatient facilities
and diagnosed as incident cases of CHD (i.e. diagnosed for
the first time within the last 1 year) by a hospital cardiolo-
gist. Cardiologists diagnosed CHD using a combination of
clinical judgment, classical symptoms of CHD, electrocar-
diogram changes, cardiac enzymes, exercise tolerance test
or coronary artery angiogram. Either angina and/or
myocardial infarction were included in the definition of
CHD. There were 301 CHD positive [cardiologists] individuals
in this study.
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These patients attended cardiac outpatient facilities of the
same hospitals and were diagnosed as not suffering from
CHD by a hospital cardiologist. Diagnoses of these patients
included hypertension (62%), non-specific chest pain (48%),
and gastric hyper-acidity (13%). Other patients did not have
any diagnosis and only symptoms of palpitation (10%) or
breathlessness (8%) were noted. There were 302 CHD nega-
tive [cardiologists] individuals in this study. Each CHD
negative [cardiologists] individual was matched with a corre-
sponding CHD positive [cardiologists] individual by age
(5 years) and sex, as this was part of a larger matched
caseecontrol study.24
2.2.3. CHD positive [RAQ] and CHD negative [RAQ]
individuals
All participants completed the RAQ. On the basis of their
responses, they were reclassified as either CHD positive [RAQ]
(angina pectoris or possible myocardial infarction) or CHD
negative [RAQ]. Fig. 1 shows the reclassification done by the
RAQ.
2.3. Data collection
2.3.1. Socio-demographic variables
Data on age, sex, residence, marital status, highest level of
education achieved, primary occupation and monthly
house-rent as a proxy for the SES were collected from the
study participants. Interviewers asked respondents about
house ownership followed by the question about monthly
house-rent. If any respondent lived in his/her own house,
approximate monthly rent of that house was estimated. If
any respondent shared a room in a particular house, his/her
monthly room-rent was considered to be the house-rent.
Participants were classified into three groups of SES, based
on the monthly house-rent. Lower SES included people with
house-rent below 5000 Bangladesh Taka (BDT), middle SES
included people with house-rent 5000e10,000 BDT, and
higher SES included people with house-rent above 10,000
BDT (1 Aus$ z 88 BDT).
2.3.2. Risk factors for CHD
Information on known risk factors for CHD was collected,
which included self-reported history of hypertension,Patients visited to the selected
cardiac hospitals in Dhaka, Bangladesh
Diagnosed by cardiologists
Rose Angina Questionnaire (RAQ)
CHD positive
[cardiologists]
CHD negative
[cardiologists]
CHD negative
[RAQ]
CHD negative
[RAQ]
CHD positive
[RAQ]
CHD positive
[RAQ]
Fig. 1 e Reclassification of cases and controls by the Rose
Angina Questionnaire (RAQ).diabetes, family history of heart diseases, level of physical
activity, current use of hormonal contraceptives among
female participants, exposure to indoor smoking, and stress-
ful life events within the past year.
2.3.3. Rose Angina Questionnaire
Whilst all items of the original RAQ were included,1 one
additional item was used in this study. This was “Did the
pain occur for the first time in the last year?” This was
required in order to detect only incident cases of CHD,
which is important for a caseecontrol study.25 Participants
meeting the criteria for a positive case of either possible
myocardial infarction or angina pectoris, with the onset of
symptoms for the first time within last 1 year, were
categorized as incident CHD positive [RAQ] individuals.
Appendix 1 shows that the possible myocardial infarction
question was asked first, followed by the angina pectoris
questions to ensure a logical progression through the
study questionnaire.
2.3.4. Bengali version of the RAQ
The original English version of the RAQ was translated into
Bengali language by the first author (MAR), who is a local
native speaker from Bangladesh. Concurrently, two additional
translators undertook forward-translation of the English RAQ
into Bengali. Both of the additional translators were native
Bengali speakers and had a good command of English. One
was a medical graduate and the other held a non-medical
university degree. Both independent translators were not
informed of the study aims until after they had completed the
translation exercise. Finally, a public health researcher from
the Institute of Epidemiology, Disease Control and Research
(IEDCR), Bangladesh compared the three translated versions
of the RAQ. MAR and the IEDCR researcher came to
a consensus regarding the Bengali questionnaire. The Bengali
RAQ was back translated into English by two additional
independent translators. These additional translators were
also blind to the study concepts. The back-translated English
questionnaire was reviewed carefully by MAR and other
Bangladeshi co-authors; it was considered identical to the
original English version except for several minor grammatical
errors. Appendix 2 shows the Bengali RAQ used for this study.
An interviewer-administered version of the RAQ was used for
this study.
2.4. Data analysis
Socio-demographic variables and risk factors for CHD were
compared between CHD positive [cardiologists] and CHD negative
[cardiologists], as well as between CHD positive [RAQ] and CHD
negative [RAQ]. McNemar’s chi-squared (c2) tests were used to
compare CHD positive and CHD negative individuals. Fisher’s
exact tests were used when the frequency in all of the cells of
the cross-tabulation was 5, to determine statistical signifi-
cance at the 0.05 level. The utility of the RAQ to detect CHD
compared with diagnosis done by a cardiologist was deter-
mined by calculating the number of false positives, number of
false negatives, sensitivity, specificity, positive likelihood
ratio, and negative likelihood ratio with 95% confidence
intervals (CIs). Likelihood ratios, which are not dependent on
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to predictive values for reporting the validity of a diagnostic
tool.26 CHD positive [RAQ] individuals were sub-categorized
further into RAQ possible myocardial infarction and RAQ angina
pectoris, and data were analyzed separately for each sub-
category.3. Results
3.1. Study participants
Participants included 301 CHD positive [cardiologists] and 302
CHD negative [cardiologists] individuals. The RAQ reclassified
total 603 participants into 194 (32%) CHD positive [RAQ] and 409
(68%) CHD negative [RAQ] individuals. Among the 194 CHD
positive [RAQ] individuals, 157 (80.9%) of them considered to
have had a RAQ possible myocardial infarction and the remainder
37(19.1%) as experiencing RAQ angina pectoris.
Mean age of participants was 53 years (standard
deviation  8.5 years). Among the 603 participants, 71% were
aged 40e57 years and half of them were men. More than two-
thirds (79%) were married and about half (49%) attained their
education beyond the primary level. The majority (81%) of
female participants were housewives, whereas 74% of male
participants had a job in the Government or private sector.
Based on the monthly house-rent paid by the participants,
half (51%) were categorized as frommiddle SES group. Table 1
shows that CHD positive [cardiologists] and CHD negative
[cardiologists] individuals had a similar distribution of all the
above-mentioned socio-demographic variables. The table
also shows that CHD positive [cardiologists] individuals were
more likely to be diabetic compared to CHD negative [cardiol-
ogists] individuals.3.2. Utility of the RAQ to detect CHD
Amongst the 194 CHD positive [RAQ] individuals, 34 (17.5%) had
been diagnosed as not having CHD by hospital cardiologists
(false positives). On the other hand, amongst the 409 CHD
negative [RAQ] individuals, 141 (34.5%) had been diagnosed as
experiencing CHD by hospital cardiologists (false negatives).
Table 1 shows that CHD positive [RAQ] individuals were more
likely to be diabetic and exposed to indoor smoking, but less
likely to be hypertensive compared to CHD negative [RAQ]
individuals.
Table 2 shows that amongst the 301 CHD positive [cardiol-
ogists] individuals, 160 (53.2%) were categorized as CHD
positive by both cardiologists and the RAQ reflecting
moderate sensitivity (95% CIs 47.5%e58.7%). Amongst the 302
CHD negative [cardiologists] individuals, 268 (88.8%) were
categorized as CHD negative by both cardiologists and the
RAQ reflecting high specificity (95% CIs 82.9%e92.7%). CHD
positive [cardiologists] individuals were 4.7 times (95% CIs
3.4e6.6) more likely to have positive scores on the RAQ
indicative of CHD compared to CHD negative [cardiologists]
individuals (positive likelihood ratio). With reference to
negative likelihood ratio, CHD positive [cardiologists] individ-
uals were 0.5 times less likely to have negative scores on theRAQ indicative of not suffering from CHD compared to CHD
negative [cardiologists] individuals.
Table 3 shows that when RAQ possible myocardial infarction
only was considered, the RAQ showed a similar sensitivity
(50.9%, 95% CIs 45.1%e56.6%) to that of the combined results.
However, it showed higher specificity (96%, 95% CIs 92.4%e
97.9%) and positive likelihood ratio (12.9, 95% CIs 7.2e23.3).
When RAQ angina pectoris only was considered, the RAQ
showed a very low sensitivity (9%, 95% CIs 5.4%e14.7%). Table
3 also shows that sensitivity, specificity and positive likeli-
hood ratio remained similar when subgroup analyses were
conducted by gender and age groups. However, sensitivity of
the RAQ was higher among people from lower SES compared
to higher SES, but specificity was higher among people from
higher SES.4. Discussion
This study showed that the RAQ had moderate sensitivity of
53% but high specificity of 89% to detect CHD among Bangla-
deshi adults compared with diagnoses done by the cardiolo-
gists. A study undertaken in UKwith Bangladeshi participants
showed that the RAQ had sensitivity of 21% and specificity of
97% to detect CHD among South-Asian population.8 This
sensitivity may have been due to the different responses
regarding the location and description of the chest pain in the
RAQ due to socio-cultural variations in two different research
settings. In addition, variation of awareness level and expo-
sure to media regarding heart disease may also influence the
response and subsequent sensitivity.
There was no gender variation in responses, reflected by
the similar sensitivity and specificity of the RAQ to detect CHD
compared with diagnoses done by the cardiologists. One
Indian study,18 which defined CHD as affirmative responses to
the RAQ, previous history of angina/infarction and ECG
changes, also showed similar prevalence of angina on the RAQ
between men and women, both in urban and rural areas.
Another study comparing RAQ diagnosis with thallium scin-
tigraphy5 also showed the similar sensitivity of the RAQ
between men (44%) and women (41%), although the RAQ had
more specificity for men (77%) compared to women (56%).
However, meta-analysis from 31 countries27 showed that
women had higher prevalence of Rose angina compared to
men, but men had higher prevalence of Rose myocardial
infarction than women. The authors could not provide a good
explanations for this difference.27 It is plausible that men re-
ported higher levels of non-exertional chest pain because of
greater awareness of CHD or that their pain tolerance/
threshold is lower.20
The RAQ performed similarly across different age groups in
this study. In a US study, the RAQ showed greater sensitivity
for women below 55 years compared to the older population.28
There is limited research examining the response differences
of the RAQ among different age groups and this warrants
further investigations. In this study, the RAQ showed a greater
sensitivity to detect CHD among people from lower SES than
higher SES. This difference was also reported by Richards
et al.20 Individuals from lower SES are categorized more often
as RAQ angina thanmore advantaged individuals.20 This could
Table 1 e Distribution of socio-demographic variables and risk factors for coronary heart disease (CHD) among the study
participants.
Variables Total, N (%) Diagnosed by cardiologists Diagnosed by RAQ
CHD positive
[cardiologists], n (%)
CHD negative
[cardiologists], n (%)
CHD positive
[RAQ], n (%)
CHD negative
[RAQ], n (%)
Total study participants 603 301 302 194 409
Socio-demographic variables
Age in years, mean (SD) 53 (8.5) 54 (8.5) 52 (8.4) 53 (8.6) 52 (8.4)
Age group (years)
40e48 216 (35.8) 95 (31.6) 121 (40.1) 64 (33.0) 152 (37.2)
49e57 211 (35.0) 109 (36.2) 102 (33.8) 67 (34.5) 143 (35.0)
58e66 133 (22.1) 72 (23.9) 61 (20.2) 46 (23.7) 87 (21.3)
67e75 44 (7.3) 26 (8.6) 18 (6.0) 17 (8.8) 27 (6.6)
Male participants 300 (49.8) 150 (49.8) 150 (49.7) 95 (49.0) 205 (50.1)
Married (and living with spouse) 475 (78.8) 232 (77.1) 243 (80.5) 145 (74.7) 330 (80.7)
Highest level of education achieved
Illiterate 53 (8.8) 34 (11.3) 19 (6.3) 23 (11.9) 30 (7.3)
Can sign names 62 (10.3) 27 (9.0) 35 (11.6) 28 (14.4) 34 (8.3)
Primary 189 (31.3) 95 (31.6) 94 (31.2) 58 (29.9) 130 (31.8)
Secondary 86 (14.3) 44 (14.6) 42 (14.0) 24 (12.4) 62 (15.2)
Higher-secondary 81 (13.4) 33 (11.0) 48 (16.0) 17 (8.8) 64 (15.6)
Above higher-secondary 128 (21.2) 66 (21.9) 62 (20.6) 42 (21.6) 86 (21.0)
Primary occupation
Service holder 189 (31.3) 87 (28.9) 102 (33.8) 59 (30.4) 130 (31.8)
Businessmen 82 (13.6) 42 (14.0) 40 (13.3) 29 (14.9) 53 (13.0)
Housewife 246 (40.8) 126 (41.9) 120 (39.7) 78 (40.2) 167 (40.8)
Retired 86 (14.3) 47 (15.6) 39 (12.9) 28 (14.4) 58 (14.2)
Socio-economic status (SES) by monthly house-rent (HR)
Lower SES (HR <5000 BDT) 223 (37.0) 109 (36.2) 114 (37.8) 80 (41.2) 143 (35.0)
Middle SES (HR 5000e10,000 BDT) 310 (51.4) 152 (50.5) 158 (52.3) 97 (50.0) 213 (52.1)
Higher SES (HR >10,000 BDT) 71 (11.8) 41 (13.6) 30 (9.9) 17 (8.8) 53 (13.0)
Risk factors for CHD
Hypertension 383 (63.5) 180 (59.8) 203 (67.2) 107 (55.2) 275 (67.2)b
Diabetes 202 (33.5) 129 (42.9) 73 (24.2)a 78 (40.2) 124 (30.3)b
Family history of heart disease 173 (28.7) 94 (31.2) 79 (26.2) 53 (27.3) 120 (29.3)
Level of physical activitiesc
None 270 (44.8) 122 (40.5) 148 (49.0) 82 (42.3) 188 (46.0)
Mild (1e2 times/week) 70 (11.6) 47 (15.6) 23 (7.6) 26 (13.4) 43 (10.5)
Moderate (3e4 times/week) 42 (7.0) 22 (7.3) 20 (6.6) 11 (5.7) 31 (7.6)
Vigorous (>5 times/week) 216 (35.8) 110 (36.5) 106 (35.1) 74 (38.1) 142 (34.7)
Use of hormonal contraceptives 19 (3.2) 9 (3.0) 10 (3.3) 4 (2.1) 15 (3.7)
Exposure to indoor smoking 103 (17.1) 58 (19.3) 45 (14.9) 42 (21.6) 61 (14.9)b
Acute psycho-social stressd 169 (28.0) 94 (31.2) 75 (24.8) 62 (32.0) 106 (25.9)
a Indicates a statistically significant (p < 0.05) difference using chi-squared tests between CHD positive [cardiologists] and CHD negative
[cardiologists].
b Indicates a statistically significant (p < 0.05) difference using chi-squared tests between CHD positive [RAQ] and CHD negative [RAQ].
c For the level of physical activities, the interviewers asked the respondents regarding moderate to vigorous physical activities for at least
30 min in a week that made them huff and puff (made them sweat or breathe faster, or where they could talk but could not sing). Examples
included brisk walking, jogging, running, heavy household works, beating clothes, heavy manual works, etc.
d Such an incident that caused mental agony, sorrow, unhappiness or anxiety within last 1 year, like death of family members, divorce,
separation, sudden job loss, unemployment, financial loss, etc.
Table 2 e Comparing coronary heart disease detection by the Rose Angina Questionnaire with diagnoses done by hospital
cardiologists, Dhaka, Bangladesh.
By cardiologists’ diagnosis
CHD positive
[cardiologists], n (%)
CHD negative
[cardiologists], n (%)
Total
By the Rose Angina
Questionnaire (RAQ)
CHD positive [RAQ] 160 (53) 34 (11) 194
CHD negative [RAQ] 141 (47) 268 (89) 409
Total 301 302 603
i n d i a n h e a r t j o u r n a l 6 5 ( 2 0 1 3 ) 3 0e3 934
Table 3 e Validation of the Rose Angina Questionnaire (RAQ) compared with cardiologists’ diagnosis, according to types of
cases, gender, age groups and socio-economic status of the study population in Dhaka, Bangladesh.
Sensitivity Specificity Likelihood ratio positive
% 95% confidence
intervals
% 95% confidence
intervals
score 95% confidence
intervals
All study population 53.2 47.5e58.7 88.8 82.9e92.7 4.7 3.4e6.6
CHD types
Possible myocardial infarction 50.9 45.1e56.6 96.0 92.4e97.9 12.9 7.2e23.3
Angina pectoris 9.0 5.4e14.7 92.1 88.4e94.7 1.1 0.6e2.2
Gender
Men 52.0 44.1e59.8 88.2 78.6e93.5 4.6 2.9e7.4
Women 54.3 46.4e62.1 89.4 80.7e94.2 4.9 3.0e7.8
Age groups (years)
40e48 52.6 42.7e62.4 88.2 76.6e94.1 4.5 2.7e7.7
49e57 52.8 43.4e61.9 90.3 79.3e95.4 5.4 2.9e10.0
58e66 54.2 42.7e65.2 89.0 72.7e65.6 4.7 2.3e9.8
67e75 53.9 35.5e71.3 82.9 26.2e96.0 3.2 1.1e9.6
Socio-economic status (SES) by monthly house-rent (HR)
Lower SES (HR < 5000 BDT) 56.9 47.5e65.8 85.8 73.3e92.4 3.6 2.3e5.7
Middle SES (HR 5000e10,000 BDT) 53.3 45.4e61.0 90.1 81.9e94.6 5.3 3.2e8.6
Higher SES (HR > 10,000 BDT) 42.5 28.5e57.8 100 Undefined Undefined Undefined
i n d i a n h e a r t j o u rn a l 6 5 ( 2 0 1 3 ) 3 0e3 9 35be attributable to social desirability bias with more reporting
of pain symptoms by those from lower SES.29
The original RAQ was modified for this study. Similar
modification was done in the Beta Blocker Heart Attack
Trial,3 which showed the sensitivity of 59.7% and specificity
of 93.6% for detecting Rose angina over 25 months of follow-
up. We translated the original RAQ into Bengali for cultural
adaptation following a rigorous translation process; other
studies also followed the similar procedure for different
languages.8,13e15 Although self-administered version of the
RAQ could give about a two-fold higher prevalence of angina
than the interviewer-administered questionnaire,30 inter
viewer-administered questionnaire is commonly used for
any public health research in Bangladesh considering the
literacy situation and the social context. Rose also reported
that variation in the technique of administering question-
naire and interpretation of answers by different trained
interviewers did not affect the detection of angina pain.1
Whilst adding an additional question and using translated
version, the RAQ performed with moderate sensitivity and
high specificity in this study. This is consistent with the
original version of the RAQ.
The RAQ could be used as a useful screening tool to
screen for CHD in general population and in epidemiological
research within South-Asian context. Besides feasibility and
cost involvement for utilizing ECG and cardiac enzymes as
diagnostic tools for CHD, ECG has limitations as 40% CHD
patients might have normal tracings at rest.1 Although study
suggests that a qualified physician can identify more angina
patients than the RAQ,31 there is always budget constraints
for any public health research in developing countries and
utilizing other screening tools and/or physicians may not be
feasible. Compared to other screening tools to detect CHD,
the RAQ may be preferable not only for its low cost but also
can be administered by non-specialist health staff. It does
not require any further specific instruments other than the
questionnaire and a trained interviewer. This studyindicates that the RAQ could be used as an alternate but
standard inexpensive tool to screen for CHD from the
general population. Community health workers including
nurses could use the RAQ to screen patients at risk of CHD at
primary care settings. Those individuals meeting screening
criteria could be subsequently referred to physicians for
further assessment. Although the lower sensitivity does
increase the number of potentially false positive CHD indi-
viduals, there would be scope to provide lifestyle advice to
wider range of people as part of primary and secondary
prevention of CHD. In addition, any epidemiological study
needs to balance between the cost-effectiveness and modest
sensitivity of the RAQ.
In terms of limitations, there could be some inconsis-
tencies in the diagnoses of CHD by the cardiologists.
However, as the cardiologists involved were highly qualified
and experienced specialists at the tertiary hospitals,
misclassification bias is likely to be low. Due to the retro-
spective design of this study, recall history of the cardiac
events mentioned in the RAQ might vary among the partic-
ipants. However, we addressed this issue by limiting the
recall period as 1 year. Fatal CHD cases were not included in
this study, because hospital death registers in Bangladesh
are not well developed. Therefore, findings of this study
represent validation of the RAQ for non-fatal CHD cases
only. There is a chance that interviewer-bias is present in
this study. We addressed this risk by using a structured
questionnaire and by training the interviewers to ask the
exact question only, not try and interpret the questions for
the respondents. The sample size was not large in this study,
which limited our ability to undertake subgroup analyses.
Because the participants were recruited from within Dhaka,
our results may not be generalizable to rural areas of
Bangladesh.
In summary, RAQ had moderate sensitivity but high
specificity for detecting CHD compared with diagnoses by
cardiologists among Bangladeshi adults. This is the first study
i n d i a n h e a r t j o u r n a l 6 5 ( 2 0 1 3 ) 3 0e3 936fromBangladesh, reporting the utilization of the RAQ to detect
CHD. This study points to the usefulness of the RAQ as
a screening tool for further epidemiological studies in South-
Asian settings where specialists and equipments are often not
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All authors have none to declare.Appendix 1. Study questionnaire to diagnose corona
Questionnaire (RAQ)
Questions
RAQ possible myocardial infarction questionnaire
1 Within the last 1 year, have you ever had a severe pain across
chest lasting for half an hour or more?
If No, go to the ‘angina of effort questionnaire’
If Yes, ask the following question:
2 Did the pain occur for the first time in the last year?
If Yes to Q1 and Q2, diagnosed as ‘incident case of possible myoc
RAQ angina pectoris questionnaire
1 Within the last 1 year, have you ever had any pain or discomfo
If No, within the last 1 year, have you ever had any pressure
your chest?
If No, diagnosed as ‘not an incident case of angina pectoris
2 Did the pain/discomfort/pressure/heaviness in the chest occ
time in the last year?
If No, diagnosed as ‘not an incident case of angina pectoris
3 Did you get it when you walked uphill or hurry?
4 Did you get it when you walked at an ordinary pace on the le
If Yes to either Q3 or Q4, proceed to the next question
5 What did you do if you get it while you were walking?
6 If you would stand still, what happened to it?
7 How soon?
8 Will you show me where it was?
If Yes to Q1 and Q2, Q3 or Q4, ‘stops or slow down’ for Q5, ‘relieved’ for Q6, ‘10
diagnosed as ‘incident case of angina pectoris’
Coronary heart disease diagnosis for this study
If anyone was classified as ‘incident case of possible myocardial infarctio
as ’incident case of coronary heart disease’ for this studyAcknowledgments
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study.ry heart disease, based on the Rose Angina
Answers
the front of your Yes/No
Yes/No
ardial infarction’
rt in your chest? Yes/No
or heaviness in Yes/No
’
ur for the first Yes/No
’
Yes/No/Never hurries nor walks uphill
vel? Yes/No
Stops or slow down/Carry on
Relieved/Not relieved
10 min or less/More than 10 min
Sternum/Left anterior chest/Left arm/Others
min or less’ for Q7, ‘sternum’ or ‘left anterior chest and left arm’ for Q8;
n’ or as ‘incident case of angina pectoris’, h/she was diagnosed
Appendix 2. Bengali version of the Rose Angina Questionnaire used for this study.
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